In the last century, the Western Antarctic Peninsula (WAP) has undergone a rapid warming of the atmosphere of 27 3.7 ± 1° C, which exceeds several times the average global warming (Vaughan et al., 2003). Simultaneously, a 28 2 reduction in sea ice coverage (Parkinson and Cavalieri, 2012), a shortening of the sea ice season (Parkinson, 2002) 1 and a decreasing sea ice extent of ~4-10 % per decade (Liu et al., 2004) are recorded in the adjacent Bellingshausen 2 Sea. The loss of seasonal sea ice and increased melt water fluxes impact the formation of deep and intermediate 3 waters, the ocean-atmosphere-exchange of gases and heat, the primary production and higher trophic levels 4 (Arrigo et al., 1997; Morrison et al., 2015; Orsi et al., 2002; Rintoul, 2007). Since the start of satellite-based sea 5 ice observations, however, a slight increase in total Antarctic sea ice extent has been documented, which contrasts 6 the significant decrease of sea ice in Western Antarctica, especially around the WAP (Hobbs et al., 2016).
Introduction

26
In the last century, the Western Antarctic Peninsula (WAP) has undergone a rapid warming of the atmosphere of 27 3.7 ± 1° C, which exceeds several times the average global warming (Vaughan et al., 2003) . water phytoplankton (Massé et al., 2011; Collins et al., 2013; Etourneau et al., 2013; Barbara et al., 2013 Barbara et al., , 2016 .
12
IPSO25 producing sea ice diatom Berkeleya adeliensis. While the applicability of HBIs (and sterols) to reconstruct 13 past sea ice conditions has been thoroughly investigated in the Arctic Ocean (Belt, 2018; Stein et al., 2012; Xiao 14 et al., 2015) , only two studies document the distribution of HBIs in Southern Ocean surface sediments (Belt et al., 15 2016; Massé et al., 2011) . The circum-Antarctic data set published by Belt et al. (2016) , however, does not report 16 HBI triene abundances. Significantly more studies so far focused on the use of IPSO25 and the HBI Z-triene for 17 paleo sea ice reconstructions and these records are commonly compared to micropaleontologial diatom analyses
18
(e.g., Barbara et al., 2013; Collins et al., 2013; Denis et al., 2010) .
19
Here, we provide a first overview of the distribution of IPSO25, HBI trienes, brassicasterol and dinosterol in surface 20 sediments from the northern part of the WAP (southern Drake Passage and Bransfield Strait). These biomarker 21 data are completed by diatom analyses and remote sensing sea ice data. We further introduce and discuss the so- 
16
Due to high concentrations of dissolved iron on the shelf (Klunder et al., 2014) , the area around the WAP is 17 characterized by a high primary production with high vertical export fluxes during early summer associated with 18 the formation of fast sinking mineral aggregates and fecal pellets (Kim et al., 2004; Wefer et al., 1988) . The
19
Peninsula Front divides the Bransfield Strait into two biogeographic regimes of high chlorophyll and diatom 20 abundance in the TBW and low chlorophyll values and a pre-dominance of nanoplankton in the TWW (Gonçalves-21 Araujo et al., 2015) , which is also reflected in the geochemistry of surface sediments (Cárdenas et al., 2018 were first silylated (200 µl BSTFA; 60° C; 2hours) and then analyzed on the same instrument using a different 26 oven temperature program (60° C for 2 min, rise to 150° C within 6 min, rise to 325° C within 56 min 40 sec). As 27 recommended by Belt (2018) , the identification of IPSO25 and HBI trienes is based on comparison of their mass 28 spectra with published mass spectra (Belt et al., 2000) . Regarding the potential sulfurization of IPSO25, we 29 examined the GC-MS chromatogram and mass spectra of each sample for the occurrence of the HBI C25 sulfide 30 (Sinninghe Damsté et al., 2007) . The C25 HBI thiane was absent in all samples. For the quantification, manually integrated peak areas of the molecular ions of the HBIs in relation to those of 7-HND were used. 
9
The herein presented phytoplankton-IPSO25 index (PIPSO25) is calculated using the same formula as for the PIP25 
12
The balance factor c (c = mean IPSO25 / mean phytoplankton biomarker) is applied to account for the high offsets 
30
The respective diatom counting was carried out according to Schrader and Gersonde (1978) . On average, 400 to 600 diatom valves were counted in each slide using a Zeiss Axioplan 2 at x1000 magnification. 
23
We observe higher concentrations of brassicasterol and dinosterol in the eastern part of the Drake Passage and, in 24 contrast to the observation made for HBI trienes, also in the eastern and central Bransfield Strait (Fig. 3d and 
Comparison of satellite-derived modern sea ice conditions and biomarker data
Satellite-derived sea ice data were averaged over the time period from 1980 to 2015 for all four seasons (Table 2) 23 and are considered to reflect the modern mean state of sea ice coverage around the WAP. The sea ice concentration 24 is expressed to range from 0 to 100 % and, although the error can be up to 15 %, concentrations below 15 % still 25 suggest the occurrence of sea ice. These low sea ice concentrations are usually neglected for the determination of 26 the sea ice extent, which is defined as the ocean area with a sea ice cover of at least 15 %. The spring and winter 27 sea ice concentrations are shown in Figure 4 e-f. Winter sea ice is estimated to not extend north of 61° S (Fig. 4 f) 
28
and varies between 1 % and 50 % in the study area, while sea ice is reduced to less than 20 % in spring (Fig. 4e, 29 Table 2 ). 
17
We observe a remarkably low correlation between PIPSO25 values and spring sea ice concentrations of less than 18 20 % with a coefficient of determination r 2 = 0.37 for PZIPSO25, r 2 = 0.50 for PEIPSO25 (Fig. 5a ), r 2 = 0.31 for 19 PBIPSO25, and r 2 = 0.34 for PDIPSO25 (Fig. 5b) . The highest correlation is observed between winter sea ice 
7
As photosynthesis is not possible and a release of sea ice diatoms from melting sea ice is highly reduced during 8 the Antarctic winter, the observation of a stronger correlation between recent winter sea ice concentrations and 9 PIPSO25 sea ice estimates is unexpected. We hence suggest that this offset may be related to the fact that the 10 sediment samples integrate a longer time interval than is covered by satellite observations. Radiocarbon dating of 11 selected samples that contain calcareous material reveals an age of 100 years BP in the vicinity of the South
12
Shetland Islands (station PS97/059-2) and 142 years BP at the Antarctic Sound (station PS1546-2, Table 3 
28
The diatoms preserved in sediments from the study area (Table 4) Islands, respectively. The only HBI source diatom identified is the HBI Z-triene producing Rhizosolenia hebetata 6 (Belt et al., 2017) , which is present in four samples in rather small amounts and does not show a relation to the 7 measured Z-triene concentrations (Table 1 and 4). The source diatom of IPSO25 Berkeleya adeliensis was not 8 observed (or preserved) in the samples, and we assume that other, hitherto unknown, producers may exist.
9
We applied the transfer function of Esper and Gersonde (2014a) with four analogs (4an, Table 4 
7
The overview maps were done with QGIS 3.0 from 2018 and the bathymetry was taken from GEBCO_14 from 2015. 
